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(57)Abstract: 

PROBLEM TO BE SOLVED: To increase NOx emission 
control efficiently by NOx emission control catalyst of a 
diesel engine. 

SOLUTION: When reducing agent for NOx emission 
control is supplied to NOx emission control catalyst by 
injecting a small amount of fuel after main fuel injection 
in the vicinity of a top dead center in a compression 
process, catalyst temperature rising when posterior 
injection is done is predicted to determine a posterior 
injection amount at which NOx emission control 
efficiently becomes the highest based on the rising 
catalyst temperature. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the catalyst which carries out reduction purification of NOx in the exhaust gas 
arranged in the engine flueway. The NOx purification catalyst to which the rate of NOx 
purification falls as the rate of NOx purification rises, the rate of NOx purification greatest at 
specific temperature is shown as temperature rises, and temperature rises by the elevated- 
temperature side rather than this specific temperature. In the exhaust emission control device of 
the engine equipped with a reducing-agent IncreaseHn-quantity means to increase the amount 
of reducing agents in the exhaust gas supplied to the above-mentioned NOx purification catalyst 
A change prediction means to predict the value change relevant to the NOx decontamination 
capacity of the catalyst concerned when increasing the quantity of a reducing agent with the 
above-mentioned reducing-agent increase-in-quantity means when the temperature of the 
above-mentioned NOx purification catalyst is beyond the above-mentioned specific temperature, 
The exhaust emission control device of the engine characterized by having an increase-in- 
quantity degree decision means to determine the increase-in-quantity degree of the reducing 
agent by the above-mentioned reducing-agent increase-in-quantity means, based on the above- 
mentioned NOx decontamination capacity related value change by which prediction is carried 
out. 

[Claim 2] In the exhaust emission control device of an engine according to claim 1 the above- 
mentioned change prediction means It is what predicts the above-mentioned amount of NOx 
decontamination capacity related value changes which will change by the time it goes through 
predetermined time from the reducing-agent increase in quantity concerned. The above- 
mentioned increase-in-quantity degree decision means The exhaust emission control device of 
the engine characterized by searching for the NOx purification effectiveness by the catalyst 
concerned in the predetermined time based on the prediction variation of the above-mentioned 
NOx decontamination capacity related value, and determining a reducing-agent increase-in- 
quantity degree based on this NOx purification effectiveness. 

[Claim 3] In the exhaust emission control device of an engine according to claim 2 the above- 
mentioned change prediction means The above-mentioned amount of NOx decontamination 
capacity related value changes is predicted about the reducing-agent increase-in-quantity 
degree from which plurality differs. The above-mentioned increase-in-quantity degree decision 
means About each of the reducing-agent increase-in-quantity degree from which the above- 
mentioned plurality differs, the NOx purification effectiveness by the catalyst concerned in the 
above-mentioned predetermined time is searched for based on the prediction variation of the 
above-mentioned NOx decontamination capacity related value. The exhaust emission control 
device of the engine characterized by what that to which NOx purification effectiveness 
becomes large is chosen from from among the reducing-agent increase-in-quantity degrees from 
which this plurality differs, and it opts for as a reducing-agent increase-in-quantity degree. 
[Claim 4] The exhaust emission control device of the engine characterized by the above- 
mentioned NOx decontamination capacity related value being the temperature of the above- 
mentioned NOx purification catalyst in the exhaust emission control device of an engine 
according to claim 3. 
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[Claim 5] In the exhaust emission control device of an engine according to claim 4 the above- 
mentioned change prediction means It has programming-rate data showing how the programming 
rate of the above-mentioned NOx purification catalyst when increasing the quantity of a 
reducing agent with the above-mentioned reducing^agent increase-in-quantity means changes 
with reducing-agent increase-in-quantity degrees stored electronically. It is what predicts the 
temperature of the above-mentioned NOx purification catalyst which goes up to the above- 
mentioned predetermined time based on these programming-rate data about each of the 
reducing-agent increase-in-quantity degree from which plurality differs. The above-mentioned 
increase-in-quantity degree decision means The decontamination capacity data showing how the 
NOx decontamination capacity property of changing according to the temperature of the above- 
mentioned NOx purification catalyst changes with above-mentioned reducing-agent increase-in- 
quantity degrees stored electronically, A purification effectiveness operation means to search for 
the NOx purification effectiveness of the above-mentioned predetermined time when producing 
the above-mentioned temperature rise by which prediction is carried out based on these 
decontamination capacity data about each of the reducing-agent increase-in-quantity degree 
from which the above-mentioned plurality differs, The exhaust emission control device of the 
engine characterized by having a selection means to choose from from as a reducing-agent 
increase-in-quantity degree which should perform that to which the NOx purification 
effectiveness searched for by the above-mentioned purification effectiveness operation means 
becomes large among the above-mentioned reducing-agent increase-in-quantity degrees from 
which plurality differs. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an engine exhaust emission control device. 
[0002] 

[Description of the Prior Art] Reduction purification of NOx (nitrogen oxides) discharged from a 
diesel power plant or a gasoline engine is carried out by the catalyst arranged in the flueway of 
the engine. Usually the rate of NOx purification falls as the rate of NOx purification rises, the 
rate of NOx purification greatest at specific temperature is shown as this catalyst is shown in 
drawing 2 and temperature rises, and temperature rises by the elevated-temperature side rather 
than this specific temperature. Moreover, if the amount of reducing agents in exhaust gas is 
increased, it is known for this kind of catalyst that reduction purification of NOx will progress 
efficiently. However, when a catalyst is in an elevated-temperature side rather than the above- 
mentioned specific temperature (temperature from which the rate of NOx purification becomes 
max) and a lot of reducing agents are supplied, with the oxidation heat of reaction of the 
reducing agent, whenever [ catalyst temperature ] may go up greatly and NOx decontamination 
capacity may fall on the contrary. 

[0003] On the other hand, making [ many ] the back injection quantity rather than the 
temperature supplying a reducing agent at an NOx purification catalyst and this NOx purification 
catalyst indicate the rate of maximum NOx purification to be by post-injection which carries out 
little injection supply of the fuel in a combustion chamber after the main injection which carries 
out injection supply of the fuel near a compression stroke top dead center in a combustion 
chamber, when it is low temperature, and lessening the back injection quantity, when it is an 
elevated temperature is indicated by JP.9-317524,A. That is. the back injection quantity is made 
into a different thing by in what kind of temperature zone an NOx purification catalyst is, and the 
fault temperature up of the NOx purification catalyst by post-injection is prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] Although it becomes advantageous to NOx 
purification to control the amount of supply of the reducing agent by post-injection, and to 
control the temperature up of an NOx purification catalyst, it is a difficult problem into how much 
the reducing-agent amount of supply should actually be made. That is. although the rate of NOx 
purification just behind that will become high if **** improvement in the rate of NOx purification 
by supply of a reducing agent although the fault temperature up of a catalyst will be controlled, if 
it sees cannot fully be aimed at for the reducing-agent amount of supply but the reducing-agent 
amount of supply is made [ more ] when an NOx purification catalyst is in a temperature zone 
higher than the temperature which shows the rate of maximum NOx purification, whenever 
[ catalyst temperature ] will become high rapidly and the rate of NOx purification will fall. 
[0005] This invention solves this problem. 
[0006] 

[Means for Solving the Problem] Therefore, this invention predicts change of the NOx 
decontamination capacity when increasing the quantity of a reducing agent from those 
viewpoints paying attention to the point that the programming rate of the NOx purification 
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catalyst when increasing the quantity of a reducing agent changes according to the increase-in- 
quantity degree of that reducing agent with post-injections etc., and the temperature 
dependence of the NOx decontamination capacity of the catalyst concerned differs according to 
the increase-in-quantity degree of this reducing agent, and determines the optimal reducing- 
agent increase-in-quantity degree based on that prediction. 

[0007] Namely, this invention is a catalyst which carries out reduction purification of NOx in the 
exhaust gas arranged in the engine flueway. The NOx purification catalyst to which the rate of 
NOx purification falls as the rate of NOx purification rises, the rate of NOx purification greatest 
at specific temperature is shown as temperature rises, and temperature rises by the elevated- 
temperature side rather than this specific temperature, In the exhaust emission control device of 
the engine equipped with a reducing-agent increase-in-quantity means to increase the amount 
of reducing agents in the exhaust gas supplied to the above-mentioned NOx purification catalyst 
A change prediction means to predict the value change relevant to the NOx decontamination 
capacity of the catalyst concerned when increasing the quantity of a reducing agent with the 
above-mentioned reducing-agent increase-in-quantity means when the temperature of the 
above-mentioned NOx purification catalyst is beyond the above-mentioned specific temperature. 
It is characterized by having an increase-in-quantity degree decision means to determine the 
increase-in-quantity degree of the reducing agent by the above-mentioned reducing-agent 
increase-in-quantity means, based on the above-mentioned NOx decontamination capacity 
related value change by which prediction is carried out. 

[0008] Since it has a means to predict the NOx decontamination capacity related value change 
when increasing the quantity of a reducing agent in this invention, the NOx decontamination 
capacity of the NOx purification catalyst concerned in the time of going through the NOx 
purification effectiveness or this predetermined time when continuing that reducing-agent 
increase in quantity predetermined time can be known, and the optimal reducing-agent increase- 
in-quantity degree can be set up according to the NOx purification effectiveness of this 
predetermined time, or the NOx decontamination capacity at the time of predetermined time 
progress. 

[0009] The above-mentioned change prediction means shall predict the above-mentioned 
amount of NOx decontamination capacity related value changes which will change by the time it 
goes through predetermined time from the reducing-agent increase in quantity concerned. The 
above-mentioned increase-in-quantity degree decision means Based on the prediction variation 
of the above-mentioned NOx decontamination capacity related value, the NOx purification 
effectiveness by the catalyst concerned in the predetermined time is searched for, and it 
becomes advantageous when increase in quantity of the thing which determines a reducing- 
agent increase-in-quantity degree based on this NOx purification effectiveness, then a reducing 
agent raises NOx purification effectiveness. 

[0010] The above-mentioned change prediction means shall predict the above-mentioned 
amount of NOx decontamination capacity related value changes about the reducing-agent 
increase-in-quantity degree from which plurality differs. Moreover, the above-mentioned 
increase-in-quantity degree decision means About each of the reducing-agent increase-in- 
quantity degree from which the above-mentioned plurality differs, the NOx purification 
effectiveness by the catalyst concerned in the above-mentioned predetermined time is searched 
for based on the prediction variation of the above-mentioned NOx decontamination capacity 
related value, that to which NOx purification effectiveness [ from ] becomes large among the 
reducing-agent increase-in-quantity degrees from which this plurality differs, for example, max, - 
- or it becomes easy to set up the thing which chooses what becomes close to max and is 
determined as a reducing-agent increase-in-quantity degree, then a reducing-agent increase-in- 
quantity degree so that NOx purification effectiveness may become as high as possible. 
[0011] It is desirable when predicting the NOx decontamination capacity of this adopting-as 
above-mentioned NOx decontamination capacity related value-temperature of above-mentioned 
NOx purification catalyst this catalyst with a sufficient precision. 

[0012] When adopting the temperature of the above-mentioned NOx purification catalyst as the 
above-mentioned NOx decontamination capacity related value, moreover, the above-mentioned 
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change prediction means It has programming-rate data showing how the programming rate of the 
above-mentioned NOx purification catalyst when increasing the quantity of a reducing agent with 
the above-mentioned reducing-agent increase-in-quantity means changes with reducing-agent 
increase-in-quantity degrees stored electronically. Based on these programming-rate data, the 
temperature of the above-mentioned NOx purification catalyst which goes up to the above- 
mentioned predetermined time about each of the reducing-agent increase-in-quantity degree 
from which plurality differs shall be predicted. The above-mentioned increase-in-quantity degree 
decision means The decontamination capacity data showing how the NOx decontamination 
capacity property of changing according to the temperature of the above-mentioned NOx 
purification catalyst changes with above-mentioned reducing-agent increase-in-quantity 
degrees stored electronically, A purification effectiveness operation means to search for the 
NOx purification effectiveness of the above-mentioned predetermined time when producing the 
above-mentioned temperature rise by which prediction is carried out based on these 
decontamination capacity data about each of the reducing-agent increase-in-quantity degree 
from which the above-mentioned plurality differs, What is necessary is just to have a selection 
means to choose from from as a reducing-agent increase-in-quantity degree which should 
perform that to which the NOx purification effectiveness searched for by the above-mentioned 
purification effectiveness operation means becomes large, for example, the thing which becomes 
close to max or max, among the above-mentioned reducing-agent increase-in-quantity degrees 
from which plurality differs. 

[0013] When having prepared the fuel injection valve which injects a fuel directly into the gas 
column internal combustion glow room of an engine as said reducing-agent increase-in-quantity 
means, for example, the thing of increasing the quantity of HC as a reducing agent in exhaust 
gas can be adopted by performing post-injection whose expansion line is set like an exhaust air 
line, and injects a fuel after the main injection which injects the fuel for obtaining a demand 
output. 

[0014] or in carrying out division injection which sets injection pause spacing (time amount from 
pre- injection termination to the next injection initiation) to about 50 - 1000 microseconds near 
a compression stroke top dead center, divides the fuel for obtaining a demand output into 
multiple times, and injects A reducing-agent increase-in-quantity means to increase the amount 
of HC in exhaust gas is also employable by changing an injection gestalt so that injection pause 
spacing may become long so that the number of fractionation may increase. 
[0015] Or a reducing-agent increase-in-quantity means to increase the amount of HC in 
exhaust gas is employable by carrying out the 1 0-degreeCA-20-degreeCA extent retard of the 
stage injecting the fuel for obtaining a demand output, for example. In that case, it may be made 
to perform pilot injection before the main injection. It says that this pilot injection specifically 
injects 1 / about 20 to 1/10 fuel of the fuel oil consumption for obtaining a demand output in 
front of a compression stroke top dead center just before the main injection, and thereby, while 
charcoal is formed before the main injection of the pressure buildup of the combustion chamber 
by rise of a piston at a combustion chamber, the temperature of a combustion chamber becomes 
high fairly (premixed combustion). For this reason, good diffusive burning can be made to occur, 
without spoiling ignition of a main-injection fuel, even if it delays a main-injection stage so that it 
may come for example, behind a compression stroke top dead center. Moreover, in a gasoline 
engine, a reducing-agent increase-in-quantity means to increase the amount of HC in exhaust 
gas is employable by carrying out the retard of the ignition timing. 

[0016] The thing of increasing the amount of reducing agents is also employable by furthermore 
supplying HC, for example, gas oil. to an upper part not rather than modification of the fuel- 
injection gestalt like **** but rather than the upstream catalyst of a flueway. 
[0017] 

[Effect of the Invention] As mentioned above, according to this invention, the rate of NOx 
purification rises to it, and the rate of NOx purification greatest at specific temperature is shown 
in it as temperature rises to an engine flueway. Arrange the NOx purification catalyst to which 
the rate of NOx purification falls as temperature rises by the elevated-temperature side rather 
than this specific temperature, and when the temperature of this NOx purification catalyst is 
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beyond the above-mentioned specific temperature The NOx decontamination capacity related 
value change of the catalyst concerned when increasing the quantity of a reducing agent with a 
reducing-agent increase-in-quantity means is predicted. Since the increase-in-quantity degree 
of the reducing agent by the reducing-agent increase-in-quantity means was determined based 
on this prediction result, the fall of the NOx decontamination capacity by the rise of whenever 
[ catalyst temperature ] is foreseen, and it can be made a reducing-agent increase-in-quantity 
degree advantageous to NOx purification. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
based on a drawing. 

[0019] Drawing 1 shows the whole exhaust-emission-control-device A configuration of the 
diesel power plant concerning the operation gestalt of this invention, and 1 is the engine of the 
Taki cylinder diesel power plant carried in the car. This engine 1 has two or more gas columns 2 
(one is illustrated), it is fitted in possible [ reciprocation of a piston 3 ] into each of that gas 
column 2, and the combustion chamber 4 is formed in each gas column 2 of this gas column 2 • 
and piston 3. Moreover, an injector (fuel injection valve) 5 makes the abbreviation center section 
of the top face of a combustion chamber 4 face the nozzle hole of a point a combustion chamber 
4, and is arranged in it, closing motion actuation of the nozzle hole is carried out to 
predetermined injection timing for every gas column, and a fuel is injected directly into a 
combustion chamber 4. 

[0020] Each above-mentioned injector 5 is connected to the common common rail (accumulator) 
6 which stores a high-pressure fuel, and the high-pressure-distribution pump 8 driven with a 
crankshaft 7 is connected to the common rail 6. This high-pressure-distribution pump 8 
operates so that the fuel pressure in the common rail 6 detected by pressure-sensor 6a may be 
held beyond a predetermined value, moreover, the crank angle sensor 9 which detects angle of 
rotation of a crankshaft 7 is formed, and this crank-angle sensor 9 is arranged so that phase 
opposite may be carried out at the plate (illustration abbreviation) for [ detected ] prepared in 
the edge of a crankshaft 7, and its periphery — having — electromagnetism — from pickup — 
becoming — that electromagnetism — pickup outputs a pulse signal corresponding to passage of 
the height formed in the periphery section perimeter of the plate for [ detected ] every 
predetermined include angle. 

[0021] 10 is an inhalation-of-air path which supplies the inhalation of air (air) filtered with the air 
cleaner (illustration abbreviation) to the combustion chamber 4 of an engine 1, although not 
illustrated in the down-stream edge of this inhalation-of-air path 10, a surge tank is formed in it, 
and each path which branched from this surge tank is connected to the combustion chamber 4 
of each gas column 2 by the suction port. Moreover, intake-pressure sensor 10a which detects 
the charge pressure force supplied to each gas column 2 is prepared in the surge tank. The 
inhalation-of-air throttle valve (inhalation air-adjust means) 14 to which the hot-film type intake 
air flow sensor 1 1 which detects the inhalation-of-air flow rate inhaled in order at an engine 1, 
the blower 12 which drives in the below-mentioned turbine 21 and compresses inhalation of air, 
the intercooler 13 which cools the inhalation of air compressed by this blower 12, and the cross 
section of the inhalation-of-air path 10 are extracted toward the upstream to the downstream in 
the above-mentioned inhalation-of-air path 10 is formed, respectively. As for this inhalation-of- 
air throttle valve 14, that inhalation of air can circulate also in the state of a close by-pass bulb 
completely consists as of a butterfly valve with which notching was prepared, and the opening of 
a valve is controlled by the magnitude of the negative pressure which acts on diaphram 15 being 
adjusted by the solenoid valve 16 for negative pressure control like the below-mentioned EGR 
valve 24. Moreover, the sensor (illustration abbreviation) which detects the opening is formed in 
the above-mentioned inhalation-of-air throttle valve 14. 

[0022] 20 is the flueway which discharges exhaust gas from the combustion chamber 4 of each 
gas column 2, and is connected to the combustion chamber 4 of each gas column 2 through the 
exhaust manifold. Linear 02 sensor 1 7 which detects the oxygen density in exhaust gas, the 
turbine 21 rotated by the exhaust stream, and the NOx purification catalyst 22 which can purify 
HO, CO, and NOx in exhaust gas are arranged in this flueway 20 in order toward the downstream 
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from the upstream. The temperature sensor 1 8 for detecting that temperature is attached to 
this NOx purification catalyst 22. 

[0023] Said NOx purification catalyst 22 comes to form a catalyst bed in each through tube wall 
surface of the support made from cordierite of the honeycomb structure which has the through 
tube of a large number prolonged in parallel with shaft orientations, and the catalyst bed is 
formed by making a zeolite support with a binder the catalyst powder which comes to carry out 
hardening-by-drying support of the noble metals (catalyst metal), such as Pt, by the spray- 
drying method to said support. 

[0024] Drawing 2 shows roughly the temperature characteristic about the rate of NOx 
purification and the rate of HO purification by this NOx purification catalyst 22. That is, about 
the rate of NOx purification, it goes up with the rise of whenever [ catalyst temperature ], and 
the rate of NOx purification greatest at specific temperature (near 250-300 degree C) is shown, 
and the rate of NOx purification falls as temperature rises by the elevated-temperature side 
rather than this specific temperature. About the rate of HC purification, it goes up with the rise 
of whenever [ catalyst temperature ], and becomes the rate of HC purification of abbreviation 
regularity (rate of purification near 100%) after about 300 degree C. 

[0025] From the part of the upstream, the exhaust air reflux path (henceforth an EGR path) 23 
which makes a part of exhaust gas flow back to an inspired air flow path branches rather than 
the turbine 21 of the above-mentioned flueway 20. and the down-stream edge of this EGR path 
23 is connected to the inhalation-of-air path 10 of the downstream rather than the inhalation- 
of-air throttle valve 1 4, The inhalation-of-air path 1 0 is made to flow back, the amount control 
valve 24 of exhaust air reflux (inhalation air-adjust means: henceforth an EGR valve) in which 
opening accommodation is possible being arranged, and carrying out flow regulation of a part of 
exhaust gas of a flueway 20 to the down-stream edge approach in the middle of the EGR path 
23 by the EGR valve 24. 

[0026] The above-mentioned EGR valve 24 is the thing of a negative pressure corresponding 
movement type, and the negative pressure path 27 is connected to the negative pressure room 
of the valve box. This negative pressure path 27 is connected to the vacuum pump (source of 
negative pressure) 29 through the solenoid valve 28 for negative pressure control, when a 
solenoid valve 28 opens for free passage and intercepts the negative pressure path 27 with the 
control signal (current) from below-mentioned ECU35, the EGR valve drive negative pressure of 
a negative pressure room is adjusted, and the opening of the EGR path 23 is adjusted by it at a 
linear. 

[0027] The cross section of exhaust gas passage is adjusted by the above-mentioned 
turbosupercharger 25 being VGT (variable geometry turbo), diaphram 30 being attached in this, 
and the negative pressure which acts on diaphram 30 with the solenoid valve 31 for negative 
pressure control being actjusted. 

[0028] Each above-mentioned injector 5, the high-pressure-distribution pump 8, the inhalation- 
of-air throttle valve 14. the EGR valve 24. and the turbosupercharger 25 grade are constituted 
so that it may operate with the control signal from a control unit (Engine Contorol Unit: call it 
Following ECU) 35. On the other hand to this ECU35, the output signal from above-mentioned 
pressure-sensor 6a, The output signal and the output signal from pressure-sensor 1 0a from the 
crank angle sensor 9, The output signal and the output signal from 02 sensor 1 7 from an intake 
air flow sensor 1 1 , The output signal from a temperature sensor 1 8, and the output signal from 
the lift sensor 26 of the EGR valve 24. The output signal from the accelerator opening sensor 32 
which detects the control input (accelerator opening) of the accelerator pedal by the operator of 
a car which is not illustrated, and the output signal from the sensor (illustration abbreviation) 
which detects engine water temperature are inputted at least. 

[0029] And while the fuel oil consumption (fuel amount of supply) and fuel injection timing 
(ignition stage) by the injector 5 are controlled according to the operational status of an engine 
1 . control of the common-rail-pressure force by actuation of the high-pressure-distribution 
pump 8, i.e., **** injection pressure, is performed, in addition control of the amount of exhaust 
air reflux by actuation of the EGR valve 24 (inhalation air content) and actuation control (VGT 
control) of a turbosupercharger 25 are performed. 
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[0030] (Fuel-injection control) The target torque map which determined the optimum value of 
target torque experimentally and recorded it to change of accelerator opening (engine load) and 
an engine speed, and the fuel-oil-consumption map which recorded the optimal fuel oil 
consumption Qb experimentally determined as the list according to change of this target torque, 
an inhalation air content, and an engine speed store electronically on memory, and the above 
ECU 35 is equipped with it. Usually, target torque is searched for based on the accelerator 
opening by the output signal from the accelerator opening sensor 32, and the engine speed by 
the output signal from the crank angle sensor 9, fuel oil consumption Qb is calculated based on 
this target torque and engine speed, and the inhalation air content by the output signal from an 
intake air flow sensor 1 1 , and it decides on the excitation time amount (valve-opening time 
amount) of each injector 5 based on fuel oil consumption Qb and the common-rail-pressure 
force detected by pressure-sensor 6a. After amending the fuel oil consumption which is the 
above, and was made and calculated according to engine water temperature, atmospheric 
pressui^e, etc., it is good also considering the fuel oil consumption after this amendment as fuel 
oil consumption Qb. 

[0031] an average air-fuel ratio [ in / the fuel of the daily dose corresponding to the target 
torque (demand output to an engine 1) of an engine 1 is supplied by the above fundamental fuel- 
injection control, i.e., main-injection control, and / in an engine 1 / a combustion chamber 4 ] — 
rather — Lean (A/F>=18 and an oxygen density are 4% or more) — it is operated in the 
condition. The above-mentioned accelerator opening sensor 32 and the crank angle sensor 9 
support a demand output detection means to detect the demand output to an engine 1 . 
[0032] Moreover, at the time of steady operation, post-injection whose expansion line after the 
main injection is set like an exhaust air line, and carries out little injection of the fuel that the 
reducing-agent component for promoting reduction purification of NOx for the NOx purification 
catalyst 22 should be supplied is suitably performed according to whenever [ catalyst 
temperature ] (when change of accelerator opening is small). Therefore, the injector 5 
constitutes a reducing-agent increase-in-quantity means to increase the amount of the reducing 
agent supplied to the NOx purification catalyst 22 by post-injection. 

[0033] In addition, post-injection is not performed at every main injection over each gas column, 
but it is carried out by thinning out suitably. That is, when the main injection is performed in 
predetermined sequence to each gas column, post-injection is carried out to five main injection 
at 1 time of a rate, for example, the 4-cylinder of A, B, C, and D — it is — this sequence — the 
main injection — if post-injection is first performed about A cylinders when going that it is 
post-injection will not be performed to each gas column of continuing B, C, D. and A (infanticide), 
but post-injection will be performed to those following B cylinders. 

[0034] Then, if it says directly, the description of this invention predicts aging of the NOx 
decontamination capacity related value of the NOx purification catalyst when performing post- 
injection, and is in the point of having set up the optimal back injection quantity based on the 
prediction. Therefore, drawing 3 is equipped with the back injection-quantity setting means 
shown with a block diagram. 

[0035] Namely, the data storage section 36 which stored electronically the data which a back 
injection-quantity setting means needs for a back injection-quantity operation, A temperature 
variation operation means 37 to calculate temperature variation deltaT of the NOx purification 
catalyst 22 which goes up when the quantity of a reducing agent is increased over 
predetermined time deltat by post-injection. A purification effectiveness operation means 38 to 
calculate the NOx purification effectiveness by the NOx purification catalyst 22 in the above- 
mentioned predetermined time deltat based on the above-mentioned temperature variation 
deltaT, An HC discharge operation means 39 to calculate the amount of HO discharged without 
being purified with the above-mentioned NOx purification catalyst 22 in the above-mentioned 
predetermined time deltat, A HC/NOx* ratio selection means 40 to choose the optimal 
HC/NOx* ratio based on the NOx purification effectiveness and HC discharge in each HC/NOx* 
ratio. An NOx yield presumption means 41 to ask for NOx yield NOx* of the engine concerned 
based on engine operational status. 
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s*iJ:#-rs{con-cNOx^{t**5ffiTb-ri^< no 

±sENOxmtmmicmt^ti?>nmtf:^tp(om7ms. 

mms.icis\.>x. 10 
±12 N o X mtfm<Dm&*i±ui^Mu&i':i±(o t # 

±8B^a'J3 ns N o X ^bfi8Kaffl®^^tK:»-3t>r . 

a(C*Jl,>-C. 20 

jg-r -5. * -cjcs {b-r •5,±faN o x jt^fctgwafflcoafbs: 

±gaiifis^9i^^|g». jJBNox?#^b«iMafii©^ 
i'M^bS{c»-:Jt»-r-€-©Bif5ei^ra«:tei:f2,SgE^{cJ: 

SNOx-^-fb^a^***. teNOx?^{b5a^tc»-3i,i-c 

p^^biss. 

m^m 3 ] ii^Ji2 K:fa*g©x>i?>©sFmj^b$? 

S«C*it,>-C. 30 

±IB^{b^S9^®«. «f»©S!5:5S7cSiJJtfie:^«co 

t ^r±ta N o x mtmmmm<D^im^^m l . 

a-^©&-f?«COt>T, ±fBNOx?^btlKiafii©^^S® 
{batcS-:Jt,>-C±iafiif^B$pa(c*iW.5^RMi®CCcfc-5>N 
Ox^b3gi^^3i5a&. c©«S5t©^^csa7c?PJiiaS^ 
©^ ^*:> N O x?|f{b59!)S3!i5^# < «c S fc©*SiRbr 

SjcSijitas^ i L -r ^-r -5. c & x > i> 

>©SF^^^bi?g. 

Clt*3S4] f»«:i®3Jcia*g©x>iP>©gFm^bil 40 

±iaN o X mtmmmmi>i±mN o x ^{bii4ie8©iasr 

5 ] i»*:B4 {cfaig©x>5;>©gp$tvmbii 

Jiia^{ b^Sij#l9:«. iiajfTcSijiifi^lgK: j: r Stc 
^j*iis bfct^ ©±iaN o X mmm<DmM^m.i>m 

{C»-3l^-C. 1gf^©M^c4jl7C«iJitSa[^©S<r«:-:3t> 50 
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T±IB3f5£^Wtc±#-r.5±ieN O X j^b«4J«©SS* 

^a'j-r-5.*>©-c*)'3. 

±iBitss^^^¥is{*. ±iB N o xmtmm<Dus.ic 
m D -c^j N o X ■mt^i±^±isM7cmi^s&-^ 

tc J: o -C t'© J: ^ {CS«: S *>**-rS^fl«JCc^sa^ 3 txft: 

mmT'-^i:. te^^btl7^-3»(c»-3c^r±S«®!© 
Site •ssTcSJiifiS^©^ ^ tcot^-cjja^iijs n^a 

a±3?:^-r* i #©±iBBlTSB#IBI©NO x#^b^^* 

nfcNo x^bjai^**:^* < fe©*ji?T-r'<*®7c 

i -r -s X > > ©SF^^ b^s. 
[^HJ©i$fflj^tl»?«] 

[000 1 ] 

c%Bj©s-r.5sa5^»] x>5^>©spa?# 

{b$|g(cMr^. 
[0 002] 

*^6SFHisnsNOx (mmmitm) »^©x>i>>© 
^= c©MJ«{*. 02ics^-rj:^ccfia*s±^-r-5>«c-o 

N O X ^b^*i±^ L Ti^^OSgt-Cg;*;:© N O X 

■t^ic-onxNOx.mtmtmTux\.^<(Di)m^x$> 

•So c©a©B4iS-C(i> SFM:?/xcf3©a7cSiJS* 
it;*!: 3 .5 i N O X ©«7c:MMb*J5ai^^ < iit? C i 

jl7cgij=&«*&-rsi. -?-©ji7cSiJ©IKibSl5ffeK:J:-QT 
»««?ag[jJi;«:*<±SO. *i^LorNOx?t<bfig3&5<ST 

[000 3] CtlicMOX. nm^Q - 3 1 7 5 2 4^ 

micj^':>xNOK.mtmmicM7cm'S:m^t^ct. c 
f*ia*«*it>i^c<-r-5.c<!:*sfa*83nrii-s. -rtft) 

<t:->-C«i«S«*S^t-Sfc©K:L. ««WCCJ:5NOx 
rt^bMI®©3a^S4l»±-r S i i> 5 fe©-C* 

[0004] 

[^?§*5»9iLJ:^i-rsa!li] «i«S45cj:SS7c?fiJ© 

^j^m^mm lxno xmiMmo^u^mu s c i 
« N o X mticmmic i^c *i. siPSfcSTcSij^if&fi* i' 
©gS{c-rn«mt»*n*iiLc>Wffi-cS)a. -tt£t>*>. 

NO x?^^b)!iHK3!ii«:AcN0 x^{b^*^-rSSJ: ») felif 
<b. l4J«©3i^S»«i*i|34i*«>©©. j§7cSfiJ©#«&«: 
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j:SNOx«wk*©isi±**^«:ia4c<tA«t?#-r. m 

<tj:^h<D<D. lffi«?aS*s^SS[«:ig<^c-7-CNOxj^{t. 

[0005] *^§g»*'*>4rajS*»^-r**><D-c* 

So 

[0006] 

S/c. C©3i7cSiI©ita:K^{CJt;i;-C^RMS«©NOx 
3!)^6S7cgiJ4iifit /ci *<DN O x^{fctg©^{b*^jl'J 

[0007] •rUt>%. X^i^'XDgfMjlSS 

tcieg 3 titcsm:^^ N o X «:3i7c«t{ t-r s tB«-c 

*-5-C. SS*J±^rSK:r>tirNOx^<b^*i±^b 

■riRF^©sa-c^© N o X mtm^m u . be#sss 
J: 9 4>»iSffl'J-c»ias!&5_h^-r -s (conr N o X j^b* 

*ifiTbri,>< NOx^bftBSi. JifBNOx^btoii 
iiS^Si ?:{l;^/cx >i;>>©p^j^b«S«:*iC*t:. 

±ieN o X ^b^®sa*i±fB#^iaKJW±© t # 
^^it^m^m i . ±ia^sij s n -s n o x b«gM»ffli 

[0 00 8] CCD^PCti^. S3nSiJ**tfib)fci#© 

N o x ^{ bteMMfii©^fb?r?a'JT -s^ig^fii^r c> s 

.-ecSTcJfiliiS^Bif^NfHiKWfci^ONOxj^ 

{Ba^cMJSBf^^ra^igja bfc^*T?©s^N o X 

mtnm<DNOjsimtmi)iioi)^ d . com^'mmoN o 

x^^b^^^cc^ b5*BifS^ra^aK!F©NO x?fKbfife«cj£; 

[0009] ±iE@E^b^aw*©». s^g7afiiitfi*>^ 

w;£^ra?rigja-r €. *-e{c^{b-r sifBN o xmmm 
afii©^{bs*^ii'jT s 4> © i b . ±iaita®-&s^# 

±tBNOx^fb^Mafil©^9mbfitc»-:J(,»-r 
^©ff^^Pa (cfcit s ^KMiSCc J: s N O X ?tYb^* 

^NOx^b^^«c«-:JC»rjl7cSiJiifia^«:9i 

5e-rsfc©i-rn«. STcSiJwiiMJcjr-p-cNOx^fb 

[0 0 1 0 ] Sfc. ±iB^<bi^ffl'J*l9:«< «l^©SifeS 
j§5c?riJiiSS^{coCir±iBN o xitibeig5ilffl©^{b 

fi*^sij-rs*>©ib. ±fBitas^9e£*e». ±ib 

^©S'5:SS7cSiJitSS^©S^fCour, ilBNO 
x^{btlMafii©^i'J^^ba«:a'3i,i-r±fB^^NFP^«: 
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*il:f-5^gEWS««:±SN0x^YtSfi*=fe*it>> C©«IS 
©M^c ■SiSTcS'JitSS^© ^ ^ e> N O x jf^^b^^AJ A 

s^^brsTSfijtisa^i b-c^-r-sfeoi-rna. 

jlTcSiJttSS^^N O x^{l:^^3!»J-C*SydWW< %5 
J; 5 icmM-r^ c t ifi^mictah, 
[0 0 1 1 ] ±iBNOxjt{bfi6Masfiitb-rw±iBNO 

xH^ibMj«©Se[*S^-r S C <!: ^gEflM©N O xMMb 

10 [ 0 0 1 2 ] * /c> ±faN o X mmm^^m i b r «± 
i #©jiiBN o xmtm^<D^mm&i)m7tMms^-^ 

a^©M'S ■5S5L^Jit«S^©S ^ {cot, i-ciie^^B* 
ra«c±#-r S±i3N O X ^{bfi4ifi©SS«r^ S'JT S © 

tb. ±iaitfie[^^s#s«. iiBNOx^bftftj®© 

asKjs b xmtt s N o x^{btmtt*i±faji7cS'iit 

20 aS^{cJ:o-C<!:©J;^K:^)&.S*^^«-rm^F-efjK:*SS^ 

^Hfcmm^-i't. g5^bSBf-4'(c«-:Jt»r±fa 

^tl5r©S^cSM7cS'J*ifia^©€-^ {coi^triffi^illS 
n-SSS±#*^-r-5i&©±aB0fSW^©NOx^^b 

oxmi-ri>mv{^st t -c i, » s t© i rn« j: 

in 

30 [0013] WiajtTcSiJtifi^lS:.!: brji. m^it, m 

!r4*iS*fT-5)fii!SI**tf 5 C i {Cfc 15 . gfSi*fX4i© 
MTcgili b -COH C 4iSS-r -5 i t.» 5 «>©*^r 4 C 

[0014] mm. g*j±i:^*t#sfc«>©jim«rEBffi 

mmmihix(Dmm) «:5 o~ i o o o m sfietb-r 
40 iti^iiKc^S!ib-c««t-s^S!i'«*f*-rsJS-&cc«. -e 
©»*iiiiss!**itASJ:'>K, *st>{a:ie*ftic±rara3&*fi 
< J: ^ icmsimm^^m.-r^c t icj:-:>xmm.ii:^ 

[0015] ^*Hi:t;*ff S/c«)©j^?4?rief* 

T-2.B#»!*m«l 0' CA-2 0* CAgffiy^f-F 
S-tiSCiKJ:*). PM;</;^*©HC«*it;*cS-S'5<!: 
t.»^ji7E?f'J*ia#m»ffi^SC<!:*i-C#?,o *©« 
^. ^l«l^f^r©^^Va i' h«««:l6tf-rs<i:^K:br4> 
so c©-'^•-^o-y bmmit. ^*W:t;*f#S/cfc©«S 
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mmmm<D i / 2 o ~ i / 1 o ms.(oim^^mm<Dm. 

MK. . Mi^mic uE.mnm±M!^MK: mstt -5. i c » ^ t 

[0016] 3 (;>i.ca±^<Dttatmnmmmm<D^m-c 
ittj:<. mmM.^±msifmj: o h ±ms6&t,c h c . 
imm^m^r * c <t tc j: ^ r STcaijs^iS:*: s i± 

CO 0 1 7] 

[3%BJ(D^m] JiLh©J:^«c. :$:BHjKJ;n5S> 

xoSF^iiggcc . iae[*5±#-r ^> cc-^nr n o x r^t* 

K) feigsiiJr}JSS*s±#T-5K:onr N o 20 
N o x^{tMiS<DSS*^±se#^ag«±© i ^ jc m 

©NOx^{fc«6RiaitCC^fb*^S'JU. CO^JifgmfC 

ftiCDffiT^^L-r. NOx#{tSC^*'J^cM7afJifaS 
[0018] 

[ 0 0 1 9 ] 0 1 {3::$:^Hj(D^;^ff$^fc^^T'^ — fef;!/ 
■C*)S. C©i>i;'>2t:^l«aSS;©«1S2 (l-oCDfy 

->rs«fS2rt{i:j^jiES4*5jfjfiSsnt:(,>^„ s/c M 

«!E^4©±M©lg<ti*SP{c«, w'>y*i7 3? (jl^ifJf*^ 
[0 02 0] ±iB^-f :^i^:c if 5 »l*EE©j^«rS^ 

-5*ffl©3*>u-;i' (Sl^) 6«:^3tiri>r. 
^ © n ^ > U - ;l/ 6 {C » ^ > W 7 (C J: 0 Igtt 5 n S 
i*EE#^jJ<>7*8*iSi^3nr<,>S, C©l«ffi«*&;J<> 
:?'8tt, E*H2>-9-6 atcJr-^r^tH^ti&a^^U- 
JV 6 rt©j8sii3{iJ3fSfii«±(c«}# s n -5 J: ^ tcf^ati-r 

ft-fe>-y-9*sig:W6n-c*5<3. c©e'v>4'AH2>-t*-9 so 
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mmm) •e©5i-jiiictg*fr^n-rs<t5«cs5g5tim«s 
mm^v- h©i^m^acc0f5Efts*5#«:jKfiE$nfc 

[002 1 ] 1 0»i>t?>^i*:l©18&^S4iC>FtL'X 
T.5®m5iSg-r'«> f) . C©(R«j1K 1 0 ©Ti^SPfc 

1 0a5&it9:l:f6nrt,^S, iKK^SfflKl 0{c»±?jKffliJ 

-tflli. ^©5f-f>2 1 {Cj;f9|gS63n-C(Rm4 
BBffi-rS:/P>7 1 2<!:. C©:?'o v 1 2 {cj: OESLfc 
®»*?^*p-rs-f >^-i'-7 1 Si. iR^ffiSSl 0© 

mmmi^i>mm&K)^ (WLK^MmmB^m} 1 4 i 
^i-en-etiistt^nrtis. c©ir^d^i4». ^ 

fc/ ^* 4? 7 5 / -lU 6 & 0 . ^© EGR^24ilSI 
^^^y^M. 1 5 KfffflfS:©!!©:*;!? 3*JftJEflJ 

[002 2] 20 it&mm 2 ©j^^4 *i * 

2©«BBS!lS4{c^3inTi»4, c:©J»SiaK2 occ 

». ±MJ*^6TijfeiiJ«cifii*i->-rji@(c> gfM;<fxcp©K 

•51lfSSnS5f-e>2 1 i« gF«^;:^tJ©HC> CO 
SO'NOx*?t{I:^tl^cNOx?|f^tMi«2 2 i*J15^$ 

nri^s. c©Nox?t{bftB«2 2{c»*©?aS4*im 

[0 02 3 ] MIENO x)#{bM*«2 2 W:/^l^i]^cW 

^^©®a?L*W-r -5 ^^ Alt jg©3 - j;? j: 
7-^ Fi!{Ji^©§Mji?LMffi«cM«e*ilf$fi£b-ri^c^4> 
©-C* ID , «©ft8iJB»-fef Kc P t ^©Sl^ 

X tj: ?>mm^^^ > i^fc J: o r OTrisffl«:ccii^ 3 -a- s 

[0024] S2WC©NOxr^-fbS4^e82 2{Cj;^NO 

■rfe©t?**, -TfetJ^. NOx^fc*{CBIILT«. M! 

m^&<D±^l>cW-:>-C±Ml-. It^SK ( 2 5 0~3 0 
O'C-Witt) ■rS:)^:©NOx^b^^7i^L/. m.^Mue[J: 
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( 1 0 0%{cific»^<b^) {c%^„ 

CO 02 5] ±feSPmjlSS2 0©^-t'>2 1 J:0^± 

i,mmmwtm^ (WTEGRjissit^^) 2 3*5^1!^ 

C©EGRjigS2 3CDTai£^»eRMiK»)^l 4J:»J 

mmm^ (^^&^sm^m : jwte g R^i c» 5 ) 10 
2 4*JEg3nri>r> p«ai8S2 o©»f«;yx©-gp 

E G R^2 4 J: 0 iJ^iSffli U«:*t€>®«ii8S 1 0 tc 

SiiS ^ If S i ^ Aj: o ri > •& . 

[0 02 6 ] ±ieEGR^2 4». mEEJEB!l^©fe©-C 

-?©^?ioftiESK:fijEags2 7 7!)«Sieg3nT 

C^S. C©ftEEjiffi2 7«. ftBE$IJaiffl©mffia^2 8* 

•3. SB8^2 8*5f*a©ECU 3 5*>6©ftlJfflIft^ (M 
m) KJ:^rft)EiSS2 T^iSii • jiBT-r.SC<!:«:<fco 
■C. t[E^©EGR^Il«j*JE*sia653n. *n«C<fco 20 
r. EGRai8S2 3©gaS*i'J^TCcg|g5$nSJ:5«: 

[0 02 7 3 ±ia;Sf-^iaj&^2 5«. VGT (>'>''JT 

7A3 0*tm»)#w6n-ci,»r. ftEE*!liarfli©^il^3 
1 d'-f1='>'9A3 0 (c{'^ffl-rs:gff*silgp$n€. 
C i r . iP»:</xSgSS©BrMa*5|Hfi5 3 ti ^ J: -5 ioS 

[0 02 8] iiS^^Ot^x ^ 5. iSIEet*&d<>:/ 
8. EGR#2 4. 3'-!j<ia*&^2 5 30 

hD— V h (Engine COntorol Unit: 

TEcuiti-?) 3 5i!pp><Dmmmmcj:^xi^m-r^ 

J:^{C«fiS3ti-CI,».jE., — C©ECU3 5«C». ± 
ffiJI^-fe>-!f 6 a*ie)©a:^)(t-^<b. i''7>d'ft-fe>-9- 
9*'6©m:*JM-^<t. iK3-b>1f 1 0 a*^6©W;'3<t# 
xT7a— fe>-y-i it)^p><Dm:hm^t. 02-fe> 
•9-1 7*i^©fcH:^{i^i, iaSH2>-9- 1 8*>6©m:*;(i 
■^i. EGR^2 4©y7 h-fe>1f2 6*>e>©m:^3M^ 
i. *M©SIS^«:J:.2)0^U^ci,^Ti'-fe>'U-^3'Jl'©Ml 

f^s (Ti'-b^upas) i&^mT-5ri'-fe;up§a-b>*3 4o 

(USt^BS) *i6©Ul;bM#i*iij>&<tfeA:*3§nT 

[0029] ^UT. ^>i>:ci7^5iicj:^jmmmm. 

>:$:f*l©aitet#^«:i£:vD-CfiJ®3nS<!:ifeCC. iS)E 
««E©W36s?f«:ton. cnccm-r. EGR^2 4 
^m&m2 5<DimUWi (VGT*IJ®J) iAJtf^CfcnS 50 
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[0030 ] mnmmm) ±feE c u 3 5 {c«. r 

i'-tz^ms (x>y>:iii5) ix>i^>|5ieiK©^<fc«: 
>FtL/rgM h;i'i'©safii**ilfi«jtc^L/rfB»Lfc 

Ri>'x > y >lilgt5t©^{l:cci£; d msifi^jic^ t /c« 

^^cj^wttsQ b ium Lfctmmmm-7 y t-**. ^ 

i'-bJl'53a-fe>1f3 2 3!)>*=.©ttl:^m-^KJ;STf -feJl/^ 
ffii i' 5 > i'ft 42>-t^ 9 6©tB:*J^#Cc J: 5x>2^> 

tx>i?>@|g^i:XT:7a--te>-9- 1 1 *^<E.©til:^m 

ia©J: ^ {c Lt:*tofcj8$*4«*tS<&x>i;>7KS-¥»Aa 

[003 1 ] ±iB©<t: ^ JS»*:e«JJ5cj8Sf4«tt*iai. "Tife 
t>^^m9immicj:r>x, x>':^>i©g«h;ui' (x 

>i?>i--©s*tH:^j> {c^ti£-rs^a©j^^*!^j&3 

x>y>l«Mfg^4K:*sW.2>¥i^ie«]|gm3!»i*^^£ 
0 y-> (A/F^ 1 8. ^ieS3!ii4%J6t±) &t^!S 

i'ft-fe^if 9*5x>5;'> 1 '^.©S*tti*4t^lUi-rsS^ 

[ 0 0 3 2 ] «Saigl^ (Ti'-feiUBK©^^!:** 

/h^C^ffiJ) {C«, NOx^^bMiK2 2KNOx©il7C^ 

{b=&figji-r5fcto©S76?>jfiS53'=&«*&-r-<<. ^ismfa 
©)K5mfgx«sp»ffig(c*5i,iTjii^*iJ>si®sf-r4^ 

[0033 ] ^^fgffcjf-rs^isst© 
tctjfe. ^iaM*ismisf«:*fo-cBfS©jii#-ctf^cfcn 

tf^C^. m?L\iA. B. C. D©4mf§S*'*-:»t:C©)lli 

l«ft?:?f«:'5i. M< B. C. D. AOSMIgifCjtbr 
li^ifiSt^tf J^cto-r (fflfl#) . -e©i)i©Batg|K:^PfL/ 

[0 03 4] -e^ Lr. *^J©1tm5*. ^fi<J5cm;?. 
tf. m«*f*tf%-3/£:i#©NOx#'fkfi4iS8©NOxj# 
{ttlK»fii©iS^fb4?a'JL/. ^©^IK:»-:Jt,»r« 
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[003 5] -Tiito-^; «iii»f«i95e#®«. a««s 

its Ufc i # Ji^f S N O X i^^bMiS 2 2 ©SS^^b 

^^fcaATK:»-tJl»-C±f2mSfi!FraA t JCfettS NO X 
it^ t<!!l!« 2 2 (C J; S N O X ?IK t?^*«:?llflfr b5a* 
3 8 i . ±aif5t^ A t {C*jt,»r±§aN O x 

j^bM!^«2 2-c^b$n-rKgftt}5n^Hc«*?il©-r 

SHCgfaS«M[^®3 9<l:. SHC/NOx'it-C©N 10 

O xr^bJa^RD^H CSfmsJcS-tJt^rSjSft H c/N 
Oxi:b?rS*?-rSHC/'NOx-J:bjStR^S4 Oi. x> 

NOx-?:*«e).5NOxPI^Sm5£#ia4 1 <!:. ±ieSJR 
3 n fc H C /N O x' tb i N O x N O x* t {C S-3 1 » 

CO 03 6] iffiHC/NOx'ibtt*. i>y>©NO 

xl^^N Ox- {C*|-r SMTcSiJ^ifs&MH C ©tb-C* 13 . 

ji7c^pJttili&SHc«il«f^Ro*^ft>g^t^K:<fc•orNox^f^ 20 

*5N O x?t{bS4SS2 2 ©Sg^^bi^c -o-C^n-S^^ 
^SiJ-rSfc&©fc©-Cab^)5!ii<E). ?ag^<b3!»i^n-5B$ 

la. m«3o#~6 o#^%At iiy-rstsmtf 
<ttn fio. aj^^b^^^nss-ctc^-r^s^fe^fiSf^ 

:*/xa©A^h{cj;-o-CM^c-5*i6>. x>y>|ll£|^*SK 
OSr-StJi* A t ftS J:5{cLt:*>4:l,>. 

C 0 0 3 7 ] ±tS7^-4?f2tgSP3 6(C»f*i'MI=fS?||@k: 
'i:>SJ5:#©jiSf'-3«4 3<!:#^b«Bf"-^5'4 4<!:HCgf 30 
WSf'-^4 5 i*SfS»^3n-Ct»-5. 

C 0 0 3 8 ) ^Sdiar"- 3r 4 2 ». ^ 4 K^R-r J: ^ 
{C> HC/NOx'J:b*s^'fb-rS<!:#tcNOxMHbS4*«2 
2 ©#fiaSV T*i i'©J: ^ K^^b-r S*>©P«©B8^ 

-S. C©K^^«x>j»igi5IKNeCCj:orM^C-S3&i6 
x>i?>@|^N e i©M^T?S:^3nrt»S, 
[0 03 9] ^{bt6f'-^f44». 05K:^-ri:^{c> 

N O x ^{bSiJi 2 2 ©?aa*i^^b-r -5 i If «: N O x?t-fb 

^*!a©j:5«c^{b-r.5*'<!:(,>^NOx?t-fb*©2aKiRF 40 

C©NOx?t{t^©SS1tf4aHC/NOx-l:b©;*: 

[0 04 0 ] HCgPHi«f-:S'4 5{i. SefC^-TJc-^ 
fC. afgt©MAj:SHC/NOx-l:bt?S7C^J*tifiU/c<!: 
IffCNO x^bft^2 2 *«3aU/cPm;'/>^©H C jga 

*i^ia©igja{c* -^r i'© J: (c^^fr-555>*^-r *>© 

[0 04 1 ] S^-fbfia^#ia3 7 ». €-©«t #©i 50 
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>IiIKI^N e i «!^©S^c SHC/NOx-tbi*s# 

x.6n, 04{C7F-r#S3lS7'-3f4 3A^e>#HC/N 
Ox-ibCC-oti-r^aSVT^SIjA^. ^^iSjiSVT 
i^^B#FH^At iKio-CfiS^^bSAT ( = VTxA 

t ) ia@[^jbsai#*m3 7 t^siietf'- 

i?4 3 i*i^{b^SiJ#m«:^ESbrc^S, 

[0042] -mmmm-^WLZ 8«> #hc/nox- 

J:b«Cot,»r©Sa^{b«ATSDf3HSE©)aijK?aKT c *s 
^^hti, S-HC/NOx-J;b{COUrNOxmbMiS52 
2 *s±iB^{ bSA T ©?aS±S4 -r ^> itr©NOx^{b 
*©^^b*S5{C^-r^btl7'-:>4 43!o6^*, W 
^^HA t©NOx^{b5«ft^. -r&to-fe. CC-CtJ^l^ 
NOxi^'ft^AvNCtx ^rSgC-r*. 
[0043] HC/NOx' = 5<tHC/NOx- = 3©« 
«!: o r :RftWKift|§f S i . «ir«©:^f*s^# j: 
Ofc, ®7c?PI©«SK^*i:*:§t»3!)^^> 04©#saa 
7^- 4 3 *i6*a66n.5^jiav T»S5l^^©Kife 

HC/NOx=5©iS^«Se^<bSAT*J7»c*»,> 

^^B$r^At#^«i®L/cB$..^.©i4j«?aa«Tc5 

(C^c-2.*5. HC/NOx-= 3r«gfSBt^A tigia^© 
fli!iSSS«Tc5<fcD fcS»t,^Tc3t^£S. HC/NOx* = 

2tr*n{*> sge8E{bfiAT*53 6){c/jNS<ja:4*>e). 
3f5e^ra A t is^ommmt t c3 j: 0 1 s e kis t » 

[0044] c©j: ^ fti«s»se:©±^^<b*^-r« i 

#©NOx^b^©ig^^fb^*^i> mucm-tJ^^ 

{C. HC/NOx-= 5©<i:#«a7ai|4iifiLfcaM± 
NOx^b**5«4>JiS<ft'5*«> SS^fbSAT 

< M»asAs,^as[cc±^-r^:^cJ&{c^n{c#-,r NO x 

^b*i^^l.>e'^(C;*;t<igT-r-5. HC/NOx'=3 
©i # «ii7^©ltSCCf=l^ 5 N O x^b*© i^K^tt 
HC/N Ox- = 5 l,Ctt-^X'Ptii < !^cS*i, a^^tSA 

(C> NOx^b*©^gTS-&«''^3^<». HC/NOx- = 
2 ©tS^«jg7cSiJ©19SK:#5 N O x^b*©±^S*s 

feNOx^fb^tt** oeTb&i*. 

[0 04 5] ilS^. HC/'NOx* = 5. 3, 2©^^{C 

oi,^r^^B$raAt©^i^NOx?f^fb^*5Rji&si> m 

8 CCn^r J: ^«:HC/NOx' = 3 ©<!: #*iS4>lSC><!:t,> 

[0046] H cmmmMw^m 3 9 5*. «ii©^«: s 

HC/NOx-J:b*S-^:16tir. HetCTj^-THCPmST^ 
-^f*i6±fe^^B#raA t K*3t,>-C±feNO x5t{b»!l!i« 

2 2 -c^^b 3 tif KSPffi 3 H cs*ra»-r 4. 

[0047] HC/N 0x-l:bjMi>?#g:4 0 ». ^^b^6^ 
?II»#S3 StCiorSSLSn/cSHC/NOx'ib-C© 



C7) 

XL 

N o X sMb*© ^ *,m:k(DN o X ^b**^-r H c 

Sj&s N O X f - i^saJ: 0 *>i»t ^ H 
C / N O x Jt J&i ilJR 3 n -5 C i « i, ^ *^ F> FpI S(C )Jc 6 JJc 

Hcgfaajii#^m3 9-csi»$tiSHcspas«: 

[0048] Tftto-^. MISfiS3!ii^^f - d^iaST o 

:^*c>ai'NOx^'fb¥*sS5< laejc^-Ti^ lo 

H C / N O x' tb *iltR-r -S C i 4 . 
[0 049 ] NOx^^fi«^l34 1«. 3^ffi©x> 

ISSN e so^r i'-fe Ji-raacSjjbKi* u-r N o x^« 

N Ox' *5 i'® J: ^ jc^{b-r ■SA^'&l^ilfi^jsc^a?)!:^ L/ 
fc*>©-C&«5. a*6«J«C«x>s;>>0Kl&Ne 20 

fiNOx-«^< ^C^S. 
[005 0] «ifi*ffi?ll^#^4 2 H C/N Ox ib 
jlJR^Ig 4 0 J: o r 3li»; S n/c H C/N O x" tb i N O 
x^^^^m4 1 K:J;-5t:«i!)6nfcNOxl6^* 
NOxi{cS-3t=.r. ^»HC/N0x-l:b*»5(Cj£J»^ 
iiHCfi***. C(DHCfi?:{f^)Kjii>?|;5:«i«*«Q 

[005 1 ] wtk:. Mi*-mrmnmmnm<omm^m 
(cot^rs 1 otcn^-r^n-?^*- na{CfSorgi?gT 30 

10052] :^^--i-^<D:^^vy'AltiC*si,^X. 

[0 05 3] ^<;^f-r?:/A4{Ctel,>T. x.z^Z»mm. 
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[ 0 0 5 4 ] igl< X 7^ :/ A 5 riiSIWS 5 0B3&»S*> 

'J 7*A 2 0 Vzmti. mm^mi'i-lr^ < 3i^i^c>^ f 
A6-C»lpli»n*^{cRL. :?"A7-CNOx 
^{bMS2 2©SaTc?rjaSH2>-tf 1 8©tli;>3{C»-3 
l»r«&tbL/. i^<>^7=-c/7*A8-Cx>>5>[5I|gfgtNe <!: 

[0 05 5 ] im< :^7- -j-fAQXit'&HC/tiOx'it 
(m«l~5) CC-DC»-C*0<!:*©x>y>I5I^N 
e tcS-:JCir^SjIS7='- 4 3 A^'^.^Sjlffi^lKji 
^. C©^SiIS(cS-5l<»r#HC/NOx'J:b-CS7cS'J 
ita^rfili^ L/C i # ©^^RSra A t #HI(C±#T SM«I 

mm.&.'Y c iSS^fbfiA T i ccS'Jt^ri^^btgf'- 

4 4 Ji^eSHC/N Ox i:b-C©Sg[A t #ra®^l&N O 
x^-fb^AvNOx 

[0 056] i^<;^7"-;':?'A 1 0-C«-&HC/NOx-i:b 
-C©^l^NOx^bSAvN0x <0')^WcKOh<OI^':>{,^X 
^n*lS!»fiiAvNQxQ*iS3!P5*i**lJ:SlJ L/. :^ ^ 5» T^A 1 

1 X\tMU<DmmM&T c *«lgfflKTcoJ: O fem^3&> 

[0057] -rtjiioh. ^i^No x^'fb^AvKDx ifimm 

fiiAvNa«3*«t?E.-3=^ffiCDS4i»SaT c ifiSmU&T CO 
A 1 2 Tf^ifittfiQ p imtL. Xy^ y :7*A 1 3 "C^ ^ 

i^F = 1 ir-s. F = 1 immmm±'px3bi>ct^ijk 
■r. ji!MijaeTc*ia«isffiTcoWTr*n«. 

:7'A 1 4 K:3t^■CF = 0 <t LT»iS*ffiS:3e©fcA©>^ 
7=- :7'A 1 6 Kilt?. 

[0 05 8 ]—:^. ;^f"^»:/A 1 o-r^Fi^NOx^b^ 

AvNOx *S«i»fiiAvNOxofe^±CC^f T t,^ ^ i«SIJ3 tl/c t 

7-A 1 5 (cii*^, F = 1 -c^ci^fna^iSWfi 
gSE©/cJ6©;^7-2'-7*A 1 6(Cjlt?. F=l (^iSW^ 

±f ) -rainK. xf- :^A 1 1 K:a^■r*!BsasT c 

tjii^h, mmmtfi—B.m±stitcm^it. ^i^NOxji^ 
{b^AvNQx 35is!inHAvNoxoeu:(c?co-rfe. nmwmT 

iKi/. <W!^SiasTc*ji■?>*l(c<gT3•a■^^■rs^)©-c 

7i^NOx^b^©Sli{§AvNQxo(«m{^l 0% 

[005 9] ;^7"2;7*A1 e-CtJ&HC/NOx-JttCO 
l^XAt «>ra© H C tBfi% H C SPtiJSf'- 4 5 {ca 

-tJt^r^S'j-rs. iK< :'"A 1 7-c«§HC/NO 

X it© 'J % 3!p ^ A t »ra© H C WS*i^^©±Kffl« 
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T-e¥l&N O X ?^b*AvNQx3&s©:^©H C/N O X* ib* 
OxtttmtE<D N O X l%^SN O X- <h KS^t ^XtkmM 

ist^ti, tkmmmmi p». m«ATDC3o~ 

[0 06 0] ^i«*f^»!I b«:!fe-ofci#{C 

^«W*lltfL- (;';f-':'::^A2 0. A2 1) , ?ai«Wfi 

Q p 355^ J: t>7^<D t^it. '^mmmm i p ic^c -^tct lo 

#«Cf^«*f*Sl^f-rS {>^7=---':7'A2 2~A24) , 
[0 0 6 1 ] fe(±©j:^(c. ^iS*f{cj:-orNOxr^{b 

nc.5S7cS"JiiaK^ (HC/NOx'tb) {COl,iT:At|i> 

fcJSd^tD^CiH C/N Ox J:b?:M!RUrf^i«*«Q P * 

^ffliA-rg'Twr-SN ox?t^^bjai**;!f#6ti>5:*iofco 20 

-r&to^. fai«WiQp©3fi:^^S 

tSfjiifj:'). N O X b^^*5jSf < ^ . 
C0 06 2]*fc. HC/NOx'J:b®ilJR(C*>/c-orH 

;iri»S©-C> NOx^b»«S2 2*i*^NOx#{b^ 

*^n-rf-^agj:o ^>fic>sgtt,m$>-Scb#. NO 
mamifi^^ < x = a >tt*J*>^ o-rswb-r 4 

fMRB». NOx^bMi«2 2©fia*i±iEt:'-i'iaS=& 30 

tt^-csi«fc±^-r s c <»: ^fflifo-r 

[0 06 3] Ad:te, ±iB||;^J^S8t>«HC/NOx-i:b© 
3llR(c*ft:-3-r A t #raoHCgfUiS:-CfiM€:#^'2. J: 
^«:i//<:*i. A t»^igis-rs*r(cNOx^bfljaK2 
2 *ffi3a L fdm^iJ:^ ©H CigS**3f5£©±l!Bffl*il A 
5C i^sJSC^J: 5{CH CjSK©m3!r>6*im-rS J: ^{c L 

[ 0 0 6 4 1 s/c> ±.i^mm-v\%A t »ra©)i!B«s 

ffii^^^iij L T N o X Witmm^^^ ^Ja^ichtc 

ifi. SHC/NOx*i;b«C-5t>rA t#^©NOx^b$ 40 
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^^m L r a«]^c H C/N O X- ib^SJR-r -S J: ^ k t r 

[02] 2|!:^H^{C^.SNOx?|^^bS4i®©NOx^^b^R 
[0 3] :^m^ic^i>mmm.W£Mmm.<Dm^'S:nkt-:f 

[04] ^^mMicm^NOTcmtftmomum&tHc 

[05] ^HC/NOx-jrbtCfcWSilBNOxjt^bMJi 
©NO x#^b^©SS#tt*^^ i'v -70, 
[06] SHC/NOx'JttCteWSifBNOx^-fbWai 

* ail b /cSfst*r>^ ©H c aia©igi^^b*m-r 7 

00 

[07] ±iBNOxM*<bfi!li5S*s*^NOx?^{b^*7n-r 
J; 4> i^aWKc * S i H C /N O x' ttJCfcW 
O xSff'fb^OigB^^^b^in-r 70. 

[08] #HC/NOx-tbK:teWS±iBNOx^YbftHffi 

©§f^^ifflt?©¥i^N o X mtm^fr:-ri^'> y 0. 
[ 0 9 ] ±iBN o X mmmi)mizN o x b^^^-r 

jaSct 0 ^>®SffliJ{c*S <fc ^©#HC/N Ox'tbfCfcW 

s N o X mi^oym^^it^7jk-r ^^y^. 

[010] :*:^H^(c^€,j!«SI4'e*f«iJfflJ©:7 ci-0. 

1 7^^-- i^Jl'i>S^> 

2 Migr 

4 jifflggS 

2 2 

2 3 nmm^mm 

2 4 Sf^iiifeSiftB^ 

2 5 ^f-sKiSif&li 

3 2 T HzJl'SgiSHz (i?*ffi:^7*im^©) 
35 ECU (3> hn-;!/^^:::!^ h) 



C9) 



i^FH 2002-4797 



mi] 



m8] 




30 



# 20 



56: 

H 
O 



10 - 



2 3 5 

HC/NOx* 




m4] 



^ »T 



[03] 



3 7 



4 2 



HQz» 



3 Bs 



AT 





EC/VQx* 







iQp 



ArNOz 



HC/N Ox-It 



4 li 



EC»m& 





V 




, V T 



















3 6 



4 4n 



4 5> 



[06] 



Hex 



A 

VT 




BC/NOz*tt 




CIO) 



#1320 0 2 - 4 7 97 4 



[135} 



mi] 




HC/NO^a 
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|NOx%^aNOx»«^| 
i A9 



#HC/NOx*jMV^T 




*HC/NOx*i;:ov^-c 
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C5l)Int.Cl/ aySdS-^ FI c##) 

F 0 2 D 43/00 3 0 1 F 0 2 D 43/00 3 0 1 G 

3 0 1 T 



(11) 

F d? — AC##) 3G084 MOl BA08 BA13 BA20 BA24 
DAIO FA07 FAIO FAia FA27 
FA33 FA38 

3C091 AA02 AAIO AAH AA18 AA28 
AB04 BA04 BA14 CA13 CA18 
CB02 CB03 CB07 CB08 DAOl 
CA02 DA03 DA05 DBIO DB13 
EAOO EAOl EA05 EA06 EA07 
EA16 EA18 EA21 EA23 EA30 
EA31 EA34 FB02 FB03 FBIO 
GA06 CBOIX CBOSW CB09X 
GBIQK GB17X HA36 HA38 
HB03 HB05 HB06 

3G301 HA02 HAia HA13 JA25 MM2 
MA18 1^6 NB02 NE23 PA012 
PA07Z PAUZ PB08Z FD04Z 
PD122 PEOIZ PE03Z PF03Z 
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